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1. Summary
J.L. Storedahl & Sons is proposing to expand their existing Daybreak Mine in eastern Clark County.
The Daybreak Mine is located just west of 61st Avenue and Bennett Road on the north side of the East
Fork Lewis River (Figure 1).  Access to the Daybreak Mine would continue to be off Bennett
Road/61st Avenue as it is today.  This report evaluates the traffic and transportation impacts for the
proposed Daybreak Mine expansion.

Existing Conditions

Based on the Clark County Transportation Impact Study Procedures, the following intersections were
selected for focused analysis in this report:

! NE JA Moore Road/NE 284th Street
! NE 61st Avenue/Bennet Road/Site Access
! NE Hyatt Road/NE Daybreak Road
! NE 82nd Avenue /NE 279th Street

All four unsignalized study intersections operate at acceptable level of service (LOS C or better) during
both the AM and PM peak periods.

Accident rates at all four study intersections for the five year period are less than 1.0 accidents per
million vehicles entering the intersection.

Impacts

Presently, about 4,000 tons of rock per day are currently exported from Daybreak Mine during peak
operations1.   Approximately 5,000 tons per day are currently imported from the Tebo Pit southwest
of the Daybreak site during peak operations.  No mining is currently being conducted at the Daybreak
site.  The majority of  imports and exports are hauled in 30-ton trucks.  The exception to this is that cash
sales, which represent about 15 percent of exports, are hauled in various smaller trucks.  The average
load for a cash sale is approximately eight tons.  The projected export volume is approximately 8,000
tons of rock per day during peak operations.  
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The projected volume of material imported into the site for processing will drop to about 2,500 percent.

Daybreak plans to mine approximately 4,000 tons of rock per day during peak operations and transfer
this rock to the processing area by use of an on-site conveyor system.  This alternative will be referred
to as Alternative 1 in this report.  Although using this conveyor system is the preferred plan, an
alternative to this would be to transfer the 4,000 tons of rock per day along NE 61st Avenue/Bevin
Road via a series of existing driveways north of the main site access.  This alternative will be referred
to as Alternative 2 in this report.  Although three access points would be needed for Alternative 2, only
one would be utilized at a time.   No change in on-site employment is planned for either alternative.

Cash sales would continue to comprise approximately 15 percent of export volume.  If the conveyor
system is not used (Alternative 2), cash sales would be restricted until after 9:00 am to reduce vehicle
trips generated during the morning peak hour. 

For Alternative 1, the proposed Daybreak Mine operation is expected to generate about 23 additional
vehicle trips during the AM peak hour and about 12 vehicle trips during the PM peak hour.  For
Alternative 2, the proposed Daybreak Mine operation is expected to generate about 28 additional
vehicle trips during the AM peak hour and about 30 vehicle trips during the PM peak hour. These
numbers are based on the busiest time of the year and, therefore, represent a peak estimate of trip
generation.

All four study intersections would operate at acceptable levels of service (LOS C or better) for both
alternatives under both Existing (1998) Plus Project and Future (1999) Plus Project scenarios.

For Alternative 1, sight distance (both directions) at the access point more than meets the required 500
feet minimum.  Figures showing sight distance requirements for both Alternatives 1 and 2 are shown in
the appendix of this report.  
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Mitigation

In general, there are few traffic impacts created by the proposed project.  Measures which can be
undertaken to reduce the potential concerns regarding truck traffic would include the following:

! Improved street lighting at site driveways to improve nighttime visibility in winter conditions.

! Work with school districts to identify school bus stop areas for children and provide widened
shoulder areas (where needed or not already provided) on key routes in the study area.
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2. Existing Conditions

This section summarizes the existing transportation conditions in the vicinity of the proposed project,
including roadway geometries, traffic volumes, vehicle speeds, and pedestrian, bicycle and transit
facilities.  Existing operating conditions of roadways and key intersections in the study area are also
discussed.

Based on the Clark County traffic studies scoping2 letter for this project, the following four intersections
were selected for focused analysis in this report:

! NE JA Moore Road/NE 284th Street
! NE 61st Avenue/Bennet Road/Site Access
! NE Hyatt Road/NE Daybreak Road
! NE 82nd Avenue/NE 279th Street

EXISTING NETWORK DESCRIPTION

Regional access to the project site would be provided via I-5 and I-205.   Main access to the Daybreak
Pit would be provided off Bennett Road/61st Avenue.  Three additional access points will be provided
north of this primary access point for purposes of transferring mined aggregate to the processing facility.
The following sections describe the key arterial routes and freeways which would serve the proposed
project. 

NE Daybreak Road/NE 82nd Avenue (south of Hyatt Road)  is a two-lane, north-south roadway
identified as a Major Rural Collector by Clark County.  This road is about 24 feet wide and provides
a connection between 269th Street and  72nd Avenue.  The posted speed along 82nd Avenue is 25 mph
between 72nd Avenue and 269th Street.  No bike lanes or sidewalks are provided along the roadway.

NE 269th Street/NE Bennett Road/NE 61st Avenue/NE Bevin Road/NE Moore Road is a two-
lane, east-west road designated a Major Rural Collector by Clark County.  In the vicinity of the existing
Daybreak Pit, 269th Street becomes Bennett Road east of the pit's access road and west of the
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Daybreak Park.  At the pit's access road, Bennett Road then becomes 61st Avenue running north-
south.  61st Avenue then turns into Bevin Road, which turns into Moore Road at 284th Street.  This
roadway is 22-24 feet wide and provides the only direct connection between the Daybreak Mine site
and 72nd Avenue and State Route 502.  The posted speed along this road is 40 miles per hour for
trucks (along 269th Avenue), with a posted speed of 35 miles per hour at various curves along the
roadway.  No bike lanes or sidewalks are provided along the roadway.  Several school bus stops are
located along this roadway.  269th Avenue is controlled by a stop sign at Hyatt Road.  (The only traffic
expected to go north on 61st Avenue from the pit are trips between Storedahl's operation in Woodland,
Washington and the Daybreak Pit.  The level of activity between these two facilities would be the same
as it is today (without crushing activity at Daybreak).) 

NE Hyatt Road is a two-lane roadway connecting NE Daybreak Road with NE 82nd Avenue.  It is
classified as a Major Rural Collector by Clark County.  The roadway is approximately 22 feet wide,
with no bike lanes or sidewalks.  The posted speed along Hyatt Road  is 25 miles per hour for trucks
due to curves and steep grades.  A school bus stop is located along Hyatt Road.

NE 82nd Avenue (north of Hyatt Road) is a two-lane roadway classified as a Major Rural Collector
by Clark County.  The roadway  is approximately 22 feet wide, with no bike lanes or sidewalks.  Sharp
curves in the roadway are posted at 20 miles per hour.

NE 284th Street is a two-lane roadway classified as a Major Rural Collector by Clark County.  The
roadway is approximately 20 feet wide with no bike lanes or sidewalks.  284th Street is controlled by
a stop sign at Moore Road.  The posted speed is 20 miles per hour due to curves ans steep grades. 

NE 279th Street is a two-lane roadway classified as a Major Rural Collector by Clark County.  The
roadway is approximately 20 feet wide with no bike lanes or sidewalks.  It is controlled by a stop sign
at 82nd Avenue.  The posted speed along 279th Avenue is 35 miles per hour west of 82nd Avenue.   

INTERSECTION CAPACITY

Analysis of traffic volumes is useful in understanding the general nature of traffic in an area, but by itself
indicates neither the ability of the street network to carry additional traffic nor the quality of service
afforded by the street facilities.  For this, the concept of level of service has been developed to
subjectively describe traffic performance.
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Level of service categories are similar to report card ratings for traffic performance.  Intersections are
typically the controlling bottlenecks of traffic flow and the ability of a roadway system to carry traffic
efficiently is generally diminished in their vicinities.  Levels of Service A, B and C generally indicate
conditions where traffic moves without significant delays over periods of peak travel demand.  Level
of service D and E indicate progressively worse peak hour operating conditions and level of service F
conditions occur when demand exceeds the capacity of an intersection.  Most urban communities set
level of service D as the minimum acceptable level of service for peak hour operation and plan for level
of service C or better for all other times of the day.  The minimum acceptable level of service for rural
areas of Clark County is LOS C.3  Level of service descriptions for unsignalized intersections are
provided in the appendix of this report.

Unsignalized intersection level of service is reported for the major street and minor street (generally, left
turn movements).  The method assesses available and critical gaps in the traffic stream which make it
possible for side street traffic to enter the main street flow.  The 1994 Highway Capacity Manual
describes the detailed methodology.  It is not unusual for an intersection to experience level of service
E or F conditions for the minor street left turn movement.  It should be understood that, often, a poor
level of service is experienced by only a few vehicles and the intersection as a whole operates
acceptably.

Intersection turn movement counts were conducted at the four study intersections during the morning
(7:00-9:00 AM) and evening (4:00-6:00 PM) peak periods to determine existing LOS based on the
1994 Highway Capacity Manual methodology for signalized and unsignalized intersections4.

Traffic counts were conducted from June 29 to July 1, 1998.  Figure 2 provides a summary of the
existing traffic volumes.  The results of the intersection analysis are shown in Table 1.  All four study
intersections are currently unsignalized. As shown in Table 1, all study intersections operate at
acceptable level of service (LOS C or better) during both the AM and PM peak periods.
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Table 1
Existing (1998) Intersection Operation

AM Peak Hour PM Peak Hour

Intersection Delay LOS Delay LOS

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.0 A/A 1.5 A/A

NE Hyatt Road/NE Daybreak Road 1.5 A/A 0.6 A/A

NE 61st Avenue/NE 82nd Avenue 0.9 A/A 0.7 A/B
Unsignalized Intersection LOS:

A/A = Major street left turn LOS/minor street left turn LOS
Delay = Average vehicle delay in peak hour for entire intersection

BENNETT ROAD SPEED SURVEY

A 24-hour speed survey was conducted along Bennett Road just south of the main Daybreak Mine
access (Storedahl Pit Road).  The 85th percentile speed was 51 miles per hour in the northbound
direction and 48 miles per hour in the southbound direction.  By definition, 15 percent of the vehicles
surveyed were traveling faster than the 85th percentile speed and 85 percent of the vehicles surveyed
were traveling slower than the 85th percentile speed. 

ACCIDENT HISTORY

Based on accident data provided by Clark County, four accidents occurred within the study area during
the five year period from 1992 through 19965.  Three of these accidents occurred at or near the
intersection of NE 82nd Avenue/NE 279th street.  The other accident occurred at the intersection of NE
JA Moore Road and NE 284th Street.  No fatalities were reported.  Accident rates at all four study
intersections for the five year period are less than 1.0 accidents per million vehicles entering the
intersection. Accident rate calculations are shown in the appendix.   
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PEDESTRIAN/BICYCLE

During both the morning and evening peak periods, there were very few pedestrians observed in the
vicinity of the project site.  The only noticeable pedestrian activity observed along key routes is related
to school children waiting for buses in the morning and returning in the afternoon.  No pedestrian or
bicycle facilities are provided along any of the study area roadways.

TRANSIT/BUS

The Battle Ground School District has two bus routes which pick up and drop off students along 269th
Avenue near the proposed project site6.  Bus #12 serves Lewisville Middle School and Battle Ground
High School and bus #21 serves Chief Umtuch and Captain Strong primary schools.  Both these bus
routes travel along 269th Street/Bennet Road/61st Avenue, 284th Avenue, and 279th Avenue in the
study area.  Bus # 12 also travels along 82nd Avenue north of Daybreak Road.  The school district is
currently modifying its routes, but the new routes were not available at the time of this study.   

The La Center School District has one bus route in the vicinity of the project7.  This route runs along
284th Street and 61st Avenue north of the Daybreak site, and along Bennet Road and 269th Street south
of the Daybreak site.  A bus turnaround is located along 269th Street at about 69th Avenue.
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3. Impacts
This chapter reviews the impacts of the proposed Daybreak Mine on the study area transportation
system.  The analysis includes an assessment of project trip generation and distribution, capacity analysis
of study intersections with existing and projected future traffic, sight distances evaluation, and
pedestrian/bicycle access consideration.  

Presently, about 4,000 tons of rock per day are exported from Daybreak Mine during peak operations
(June through November), with approximately 1,500 tons of rock per day exported the remainder of
the year8.   An average of 4,500 tons of rock per day are currently imported from the Tebo Pit
southwest of the Daybreak site.  During peak operations, this number increases to approximately 5,000
tons per day.  No mining is currently being conducted at the Daybreak site.  The majority of  imports
and exports are hauled in 30-ton trucks.  The exception to this is that cash sales, which represent about
15 percent of exports, are hauled in various smaller trucks.  The average load for a cash sale is
approximately eight tons. 

Proposed on-site activities include mining, processing, sorting and stockpiling sand and gravel. The
projected export volume is approximately 8,000 tons of rock per day during peak operations (June to
October), with this number falling to about 3,000 tons/day the remainder of the year.  The projected
volume of material imported into the site for processing will drop to about 2,500 tons per day.  This will
reduce the amount of rock imported from the Tebo Pit by about 50 percent. 

Daybreak plans to mine approximately 4,000 tons of rock per day during peak operations (average is
2,500 tons/day) and transfer this rock to the processing area by extending an existing on-site conveyor
system.  This alternative will be referred to as Alternative 1 throughout the remainder of this report.
Although use of this conveyor system is the preferred plan, an alternative to this would be to transfer
the 4,000 tons of rock per day along NE 61st Avenue/Bevin Road/JA Moore Road via a series of three
existing driveways north of the current site access.  This alternative will be referred to as Alternative 2
in this report.  Although three access points would be needed for Alternative 2, only one would be
utilized at a time.  Site access will be discussed later in this report.  No change in on-site employment
is planned for either alternative.
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Cash sales would continue to comprise approximately 15 percent of export volume.  If the conveyor
system is not used (Alternative 2), cash sales would be restricted until after 9:00 am to reduce vehicle
trips generated during the morning peak hour. 

Although the previous discussion includes rock volumes for average and off-season operation levels,
the volumes during peak operations are used for analysis in this study to represent a worst-case scenario
of vehicle and truck trips.  With this in mind, the proposed project would do the following:

• Increase  exported volume by about 4,000 tons per day
• Decrease imported volume from the Tebo Pit by about 2,500 tons per day
• Approximately 4,000 tons per day of raw material would be mined and transported to the

processing area.       

The following three scenarios will be evaluated in this section:

! Existing (1998) Plus Project (Alternatives A and B)
! Future (1999) Base
! Future (1999) Plus Project (Alternatives A and B)

TRIP GENERATION

The trip generation for the proposed Daybreak Pit was determined based on traffic counts9 conducted
at the existing Daybreak Mine site access and information provided by J.L. Storedahl & Sons.  The trip
generation data used for this analysis represents a typical day during Daybreak’s peak operating season.
Trip generation data and supporting calculations are included in the appendix.  

For Alternative 1, the proposed Daybreak Mine operation is expected to generate about 23 additional
vehicle trips during the AM peak hour and about 12 vehicle trips during the PM peak hour.  For
Alternative 2, the proposed Daybreak Mine operation is expected to generate about 28 additional
vehicle trips during the AM peak hour and about 30 vehicle trips during the PM peak hour. These
numbers are based on the busiest time of the year and, therefore, represent a peak estimate of trip
generation.  Trip generation estimates for the Daybreak Pit are shown in Table 2.

Table 2
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Vehicle Trip Generation

AM Peak Hour PM Peak Hour

Alternative 1 (conveyor) 12 in/11 out 4 in/8 out

Alternative 2 (no conveyor) 15 in/13 out 11 in/19 out

TRIP DISTRIBUTION/ASSIGNMENT

Trip distribution was based on Clark County existing truck and traffic patterns in the study area, as well
as information provided by J.L Storedahl & Sons.  Added project vehicle trips are shown in Figure 3
and 4 for the two alternatives, along with the respective distribution percentages.  Trips were assigned
to the roadway network based on this distribution, and added project traffic was traced from the project
site through the study intersections.  

INTERSECTION CAPACITY

The following sections provide results of intersection capacity analysis for the three scenarios listed
above.  A description of each scenario is also included herein.

Existing (1998) Plus Project

This scenario provides the best indication of project-related impacts on the roadway system without
other land use changes.  Vehicle trips generated by the project were added to existing (1998) traffic
volumes in the study area to arrive at “Existing Plus Project” traffic volumes.  Figures 5 and 6 show
estimated traffic volumes for this scenario for Alternatives 1 and 2, respectively.

Table 3 shows the resulting levels of service for the four study intersections for this scenario.  As the
table shows, all four study intersections would operate at acceptable levels (LOS C or better) during
both AM and PM peak periods. 
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Table 3
Existing (1998) Plus Project Intersection Operation

AM Peak Hour PM Peak Hour

Intersection Delay LOS Delay LOS

Alternative 1
(conveyor)

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.1 A/A 1.6 A/A

NE Hyatt Road/NE Daybreak Road 1.7 A/A 0.6 A/A

NE 82nd Avenue/NE 279th Street 0.9 A/A 0.7 A/B

Alternative 2
(no conveyor)

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.0 A/A 1.8 A/A

NE Hyatt Road/NE Daybreak Road 1.5 A/A 0.6 A/A

NE 82nd Avenue/NE 279th Street 0.9 A/A 0.7 A/B
Unsignalized Intersection LOS:

A/A = Major street left turn LOS/minor street left turn LOS
Delay = Average vehicle delay in peak hour for entire intersection

Future (1999) Base       

For this study, it is assumed that the proposed Daybreak Mine operation would be in effect sometime
in the year 1999.  To obtain 1999 base traffic volumes, existing (1998) traffic volumes were factored
up to represent base conditions one year into the future10.  The roadway network and geometries were
assumed to remain the same as those for the existing case.  Future (1999) Base traffic volumes are
shown in Figure 7, and resulting intersection levels of service for the four study intersections are shown
in Table 4.  As shown in Table 4, all four study intersections would operate at acceptable levels (LOS
C or better) during both AM and PM peak periods. 



NOT
TO SCALE

- Study Intersection

AM(PM) - Peak Hour Traffic Volumes

LEGEND

0(5)
0(5)
16(11)

(1)0
(3)5

(11)21

(6)3
(24)39



DKS Associates

     11  A Policy on Geometric Design of Highways and Streets, American Association of State Highway and Transportation
Officials, 1990, p. 762, Figure IX-40.

Daybreak Mine Transportation Impact Study August 21, 1998
20 P98201/report.wpd

Table 4
Future (1999) Base Intersection Operation

AM Peak Hour PM Peak Hour

Intersection Delay LOS Delay LOS

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.0 A/A 1.5 A/A

NE Hyatt Road/NE Daybreak Road 1.6 A/A 0.6 A/A

NE 61st Avenue/NE 82nd Avenue 0.9 A/A 0.7 A/B
Unsignalized Intersection LOS:

A/A = Major street left turn LOS/minor street left turn LOS
Delay = Average vehicle delay in peak hour for entire intersection

Future (1999) Plus Project       

This scenario represents conditions for full project operation.  To estimate Future (1999) Plus Project
traffic volumes, traffic generated by the project was added to the 1999 base volumes. The roadway
network and geometries were assumed to remain the same as those for the existing case.  Figures 8 and
9 show the Future (1999) Plus Project traffic volumes for the two alternatives.

Table 5 shows the resulting levels of service for the four study intersections for this scenario.  As the
table shows, all four study intersections would operate at acceptable levels (LOS C or better) during
both AM and PM peak periods. 

SIGHT ACCESS/SIGHT DISTANCE

This section evaluates sight distance and stacking for each of the project access points along Bennet
Road/61st Avenue.  Sight distance evaluation was based on the guidelines set forth by the American
Association of State Highway and Transportation Officials (AASHTO).  As discussed earlier in this
report, the 85th percentile speed along Bennet Road is approximately 50 miles per hour.  Based on this
speed, a minimum site distance of 500 feet is required along Bennet Road/61st Avenue11.
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Table 5
Future (1999) Plus Project Intersection Operation

AM Peak Hour PM Peak Hour

Intersection Delay LOS Delay LOS

Alternative 1
(conveyor)

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.1 A/A 1.6 A/A

NE Hyatt Road/NE Daybreak Road 1.7 A/A 0.6 A/A

NE 82nd Avenue/NE 279th Street 0.9 A/A 0.7 A/B

Alternative 2
(no conveyor)

NE JA Moore Road/NE 284th Street 0.4 A/A 0.3 A/A

Bennet Road/61st Avenue/Site Access 2.0 A/A 1.8 A/A

NE Hyatt Road/NE Daybreak Road 1.5 A/A 0.6 A/A

NE 82nd Avenue/NE 279th Street 0.9 A/A 0.7 A/B
Unsignalized Intersection LOS:

A/A = Major street left turn LOS/minor street left turn LOS
Delay = Average vehicle delay in peak hour for entire intersection

Alternative 1

For Alternative 1, the only access point to the site would be Storedahl Pit Road (See Figure 1).  At this
location, sight distance is greater than the 500 feet minimum in both directions.

Based on the estimated number of vehicles entering and exiting the project site, less than one vehicle per
minute would exit the project site driveway during the AM peak period.  During the PM peak period,
about one vehicle would exit the site every one and a half minutes.  This would not generate significant
queuing for vehicles exiting the project access.

Alternative 2

For this alternative, Storedahl Pit Road would remain the main access point.  However, three additional
access points would be utilized one at a time in order to truck the mined rock to the processing area.
Figures showing the sight distance requirements for the four access points are shown in the appendix
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of this report.  As shown in the figures, two of these access points would be on the west side of 61st

Avenue and one would be on the east side.  

As with Alternative 1, the traffic volumes generated by this alternative would not generate significant
queuing for vehicles exiting any of the project access points.

WEIGHT LIMITS

The proposed project would generate trips in the form of various vehicle types ranging from small
private vehicles to large trucks.  The trucks that would service the Daybreak Pit would meet the load
requirements called out in WSDOT's "Permits For Oversized Overweight Vehicles"12.  
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4. Mitigation

This section addresses the impacts associated with the proposed project and identifies possible
measures to mitigate those impacts.  In general, there are few traffic impacts created by the proposed
project.  Measures which can be undertaken to reduce the potential concerns regarding truck traffic
would include the following:

! Improved street lighting at site driveways to improve nighttime visibility in winter conditions;

! Work with school districts to identify school bus stop areas for children and provide widened
shoulder areas (where needed or not already provided) on key routes in the area.























































































































 

 
 

APPENDIX B 

Noise Impact Assessment for the Expansion of the Daybreak Mine Excavation Area 

Clark County Washington 

 



To:  J.L. Storedahl & Sons
2233 Talley Way
Kelso, WA 98626

NOISE IMPACT ASSESSMENT FOR THE
EXPANSION OF THE DAYBREAK MINE EXCAVATION AREA
CLARK COUNTY, WASHINGTON

DSA File:  159916

Attn: Kimball Storedahl

Prepared By: Daly-Standlee & Associates, Inc.
Kerrie G. Standlee, P.E.
August 22, 2000
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1.0  INTRODUCTION

J.L. Storedahl & Sons, Inc. proposes to extend the excavation area at the Daybreak mine located on
the East Fork of the Lewis River in Clark County, Washington (see Figure 1).  The Clark County
Department of Community Development determined that an Environmental Impact Statement (EIS)
is required for the proposed action and in preparation for writing of the EIS, J.L. Storedahl & Sons,
Inc. asked Daly-Standlee & Associates, Inc. (DSA) to perform a Noise Impact Assessment for the
planned expansion.

This report presents the information used by Daly-Standlee & Associates, Inc. in the noise impact
assessment.  The information includes a description of the proposed extraction operations at the
mining site, a discussion relative to the noise descriptors used in the analysis, a discussion about the
existing environment at noise sensitive properties around the mining site and a discussion about the
future noise environment expected at noise sensitive properties around the mining site.  Finally, the
report presents a comparison of the expected future acoustical environment at noise sensitive
properties around the mining operations with appropriate standards set by governmental agencies and
to the existing environment to determine noise impacts.

2.0  EXECUTIVE SUMMARY

J.L. Storedahl and Sons, Inc. proposes to extend the excavation area at the Daybreak mine site
located on the East Fork of the Lewis River.  Currently, raw aggregate materials are trucked to the
Daybreak site and crushed and screened at the plant located on the site and crushed materials
generated at the Daybreak site are trucked off-site for distribution to the public.  J.L.Storedahl &
Sons, Inc. plans to continue crushing aggregate materials at the Daybreak site and the company
proposes to extend the aggregate extraction area at the Daybreak site to supply the crushing and
screening plant. 

Noise impacts were assessed at 17 residential properties located around the mining site.  The 17
properties were considered to represent the noise sensitive properties where there was the most
potential for noise impacts from the proposed expansion.  Ambient sound levels were measured at
9 locations near several of the residential properties to provide a baseline for the impact analysis.
Measurements were made of the sound levels radiating from the equipment expected to operate at
the facility.  The equipment sound data was included in computer models to predict the future sound
levels at the 17 residential properties around the mining site.  The predicted future sound levels were
compared with the existing sound levels at the residential properties and with appropriate government
criteria to determine noise impacts.  

The results of the noise study indicate the crushing operation at the Daybreak pit will generate no
additional impact on any of the residential properties around the site.  There are no plans to move the
crushing operation from its historic location, and there should be no change in the crushing operation
noise reaching any residence.

The results of the noise study indicate the extension of the mining area at the Daybreak pit will
generate no significant impacts on the residences south of the East Fork Lewis River because the
properties are to far from the noise sources.  However, the results indicate there will be significant
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noise impacts at various properties north of the East Fork Lewis River if noise mitigation measures
are not included in the mining plan.  The results indicate that during Phases 1 through 4 (shown in
Figure 2), the loudest hour statistical noise levels at residential properties at or near modeling
locations 1, 2, 5, 6, 7, 8, 9, 10 and 11 will exceed the WAC noise limits if mitigation measures are
not implemented.  Noise levels at the 9 locations will also exceed the Clark County SEPA criteria if
mitigation measures are not used during mining in the different phases.

Mitigation measures which can be used to reduce noise impacts to “insignificant” at all residences
around the site include the construction of berms or engineered barriers at the locations shown in
Figure 3 and at the heights and lengths presented in Table 5 of this report.  The times when the berms
or barriers are required are discussed in detail in Section 11.0 of the report.

Truck traffic to and from the site was found to have no impact on the residential property north  or
south of the East Fork Lewis River because extension the mining area will not change the truck traffic
already traveling to and from the site.

3.0  OVERVIEW OF THE NOISE IMPACT ASSESSMENT PROCEDURE

In conducting the noise impact assessment, the following steps were taken:

1. The existing noise environment was monitored at 9 residential properties around the mining
areas to gather information on the type of noise sources currently influencing environment at the
residential properties and to provide a noise level baseline for the impact analysis.  The data was
used to verify the accuracy of the noise model used to predict future noise levels.

2. Future noise levels at residential properties around the mine site were predicted for the
conditions that would be present during the expansion of the excavation area.

3. The future noise levels predicted at the residences were compared with government standards
and to the existing environment at the residences to determine if negative noise impacts would
occur.      

4. If significant noise impacts were found, noise mitigation measures were identified.

To fully predict the future noise levels that would be generated during excavation operations in  the
proposed excavation area, a noise model was developed in which noise was predicted from each of
three groups of sound sources:  the existing crushing operation, the proposed excavation operation
and off-site truck traffic.  The sound levels generated by the three source groups were predicted
utilizing computer programs that include the effects of atmospheric absorption on sound propagation
in the environment.  Reference sound data for the analysis was obtained from measurements made
by Daly-Standlee & Associates, Inc. and from data supplied by equipment manufacturers.  Sound data
for the existing crushing equipment and haul trucks was measured by Daly-Standlee & Associates,
Inc.  Sound data for the excavation equipment was supplied by the manufacturer for the excavation
equipment owned by J.L. Storedahl & Sons, Inc.
Three criteria were used to assess noise impacts associated with the proposed excavation operations;
1) Chapter 173-60, “Maximum Environmental Noise Levels”, of the Washington Administrative Code
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(WAC), 2) Chapter 20.50.025(3)(g) of the Clark County Code and 3) a subjective criteria developed
through the use of people’s perceptions of noise and the general guidelines about noise perception
established by the U.S. Environmental Protection Agency.  The WAC criteria and the Clark County
Code were used in an attempt to assess the maximum sound level expected to radiate from the
proposed operation.  The subjective criteria was used to evaluate the change in noise level expected
with the proposed operations.

In using the “maximum level” criteria, the noise radiating to residences from the mining activities was
compared with the maximum noise levels allowed to radiate by WAC 173-60-040, “Maximum
Permissible Environmental Noise Levels” and the Clark County Code Chapter 20.50.025(3)(g).  If
the mining noise radiating to a residential property exceeded the maximum sound levels allowed in
those codes, the proposed operations were considered to have a “serious” noise impact on the
residence and mitigation measures were needed to reduce the noise levels at the residence.
 
In using the “change in noise level” criteria, the predicted mining generated noise levels reaching
residential properties were compared with the existing ambient sound levels at the residential
properties to determine the change, if any, that would occur with the proposed operations.  The
difference between the existing noise levels and the mining and processing generated noise levels was
then evaluated using the fact that, generally speaking, most people think that a 3 dB increase in sound
level is just barely perceptible, a 5 dB increase in sound level is very perceptible and a 10 dB increase
is considered by most people to be a doubling of the sound level.  In this study, a change in
environmental noise levels of 0 - 4 dB is defined as "insignificant" and no mitigation is needed, a
change of 5 - 9 dB is defined as "significant" and mitigation measures might be considered if they are
economically feasible, and a change of 10 dB or more is defined as "serious" and mitigation measures
should be used to reduce the amount of change in noise level to less than 10 dB.  This type of
evaluation has been used by the Federal Highway Administration in assessing impacts from highway
noise and by many State and local governments in assessing continuous noise sources such as the
mining operation.

4.0  OVERVIEW OF EXISTING AND PROPOSED OPERATIONS

Currently at the Daybreak mine site, raw aggregate material is hauled in by truck from the Tebo
gravel mine site and crushed and screened.  The crushed gravel is then hauled by trucks from the site
to customers in the County.  The normal operating hours at the existing crushing and screening
facility are 6:30 am to 5:00 pm.  During periods when customer demand requires, crushing and
screening operations may continue until 8 pm.  

J.L. Storedahl & Sons, Inc. proposes to extend the excavation area at the Daybreak mine site to allow
the extraction of raw aggregate materials in areas closer than the Tebo gravel mine to the processing
facilities.  Hours for the excavation of resource materials in the proposed expansion area will be
basically the same as those used for the crushing and screening facilities.

The Daybreak mine site extraction area will be expanded in 7 phases as shown in Figure 2.  Based
on the most recent mining plan (the year 2000 mining plan), the proposed aggregate extraction will
begin in the Phase 1A area and progress into the Phase 1B area and then into the Phase 1C area (see
Figure 2).  In these areas, because of their small size, aggregated material will likely be excavated
with an excavator and loaded directly into haul trucks that will transport the material to the existing
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crushing facility at the Daybreak site.  Most of the aggregate extraction in these areas will very likely
occur with the excavator placed near the existing grade and thus the depth of  extraction in these
areas will be limited to the extent of the reach from the existing grade.
  
Once Phases 1A, 1B and 1C are completed, a conveyor will be extended from its current terminus
at the northeast corner of Pond 1to NE 61  Avenue near the approximate middle of the Phase 3 area.st

A trench will be dug with an excavator on the east and west side of NE 61  to allow the conveyorst

to be routed under NE 61  through a culvert.  The material dug from the trench will be placed alongst

the length of the trench and later placed on the conveyor during Phase 3 excavation.  
On the east side of NE 61  Avenue, the trench will be continued to the east to approximately thest

point in Phase 3 where the eastern most reclamation island will be located.  The trench will be dug
to just above the water table in the Phase 3 area (approximately 12 feet below the existing grade) and
the conveyor will be extended from the culvert to the end of the trench with the belting located
approximately 8 feet above the floor of the trench (so that the conveyor will be located approximately
4 feet below the existing grade level).  At the end of the conveyor, a feed hopper will be placed down
inside the trench in preparation for receiving materials from the Phase 2 and 3 areas.  

When excavation activities begin in the Phase 2A area, a front-end loader will be used to extract the
resource material from the surface of the area near the northwest corner of the area and excavate
down to just above the water table in that area.  The material will be loaded on to haul trucks which
will transport it to the feed hopper located in Phase 3.  Once the front-end loader has reached the
floor of the first lift (just above the water table), it will then proceed to excavate material in a
southerly direction always working from the floor of the pit.  After the material has been extracted
down to just above the water table, an excavator will be placed down on the floor of the pit and begin
to excavate the material below the water table.  The excavator will begin excavation in the southeast
corner of the Phase 2A area and work back northwest toward the hopper in the Phase 3 area.  The
excavator will extract the material from below the water table and temporarily pile it on the floor of
the pit to allow water to drain.  A front-end loader will then scoop the material and load it into haul
trucks that will transport the material to the conveyor feed hopper in the Phase 3 area. 
 
Because of the small size of Phase 2B and 2C areas, the resource material from those areas may only
be extracted down as far as an excavator can reach from existing grades.  Prior to reaching the water
table, the material will be placed directly into waiting trucks which will transport the material to the
conveyor feed hopper in the Phase 3 area.  When excavation occurs below the water table, the
resource material may temporarily be stockpiled along side the pit to allow drainage and then a front-
end loader may be used to scoop the material and load it into haul trucks.

In the Phase 3 area, a front-end loader will be used to begin excavation of resource material from the
surface level in the near vicinity of the conveyor feed hopper.  The front-end loader will scoop
material and haul it directly to the feed hopper itself without the use of haul trucks.   Once a large
enough area has been excavated down to just above the water table level, the front-end loader will
proceed, operating from the floor of the pit, to excavate material out in all directions from the hopper
toward the boundary of the Phase 3 area.  After the first lift of resource material has been excavated
with the front-end loader, the excavator will be placed down on the floor of the pit and begin to
extract material from below the water table in the same manner described for the Phase 2A area.
However, instead of the front-end loader scooping up the dewatered material and putting it into haul
trucks, it will scoop up the material and transport it directly to the conveyor feed hopper.  As the
excavation below the water table progresses from the east end to the west end of Phase 3, the
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conveyor will be retracted back to the west.  Once the Phase 3 area has been fully excavated, the
conveyor feed hopper will be moved to the west side of NE 61  Avenue and extended to the Phasest

4 area.  

Excavation in the Phase 4, 5, 6 and 7 areas will proceed as described above for the Phase 3 area.  The
conveyor and conveyor feed hopper will be located in a position best situated for each area prior to
excavation occurring in the individual areas.

5.0  EXISTING ENVIRONMENT AROUND THE PLANNED MINING AREA

5.1  Land Use

The proposed Daybreak mine expansion area is located in central Clark County (see Figure 1 and 2).
The area planned for mining is currently zoned Agricultural 20 with some Surface Mining overlay.
The area north of JA Moore Rd. east of the planned mining area is zoned Rural 5.  The area west of
the planned Daybreak mining area is zoned Agricultural 20.  The mining site is bounded on the south
by land zoned Agricultural 20.  The land immediately south of the historic processing plant location
both along the river and on the bluff overlooking the river is zoned Agricultural 20 and Rural 5.  The
land south of the river near the southeast corner of the extension area is zoned Rural 5 but residential
development is generally limited to the bluff overlooking the river.  The land southwest of the
processing plant site is zoned Agricultural 20 as far south as the bluff overlooking the river.  The land
on the bluff is then zoned Rural 5.  A 1/2 - acre homesite along Bennett Road in the southeast area
of the planned mining is zoned Agricultural 20.

5.2  Topography

The proposed mining area is located in the valley cut by the East Fork of the Lewis River.  The sides
of the valley have grades ranging from 4% to 25% .  Above the valley, the area is generally flat except
for the ravines created by the creeks which feed the E. Fk. Lewis River.   

5.3  Vegetation

The north slope of the E. Fk. Lewis River valley is covered with a dense deciduous and coniferous
tree forest.  The south slope of the valley is covered with a dense deciduous tree forest.  Above and
below the valley walls, the land is farm land covered with various grasses and farm crop vegetation.

5.4  Residential Locations

Residential properties are located both on the rim of the valley and in the valley in the vicinity of the
proposed mine expansion area (see Figure 2).  All residential properties are currently located at least
5000 feet from the existing crushing and screening operation area at the site.  Residential properties
located in the valley are within 500 feet of some parts of the proposed new excavation area.
Residential properties on the rim overlooking the valley will be no closer than 1000 feet from the
nearest part of the proposed excavation area.
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6.0  NOISE DESCRIPTORS

Sound is the term given to the physical phenomenon detected by the human ear.  When physical
objects are set into vibration, a minute variation is produced in the atmospheric pressure surrounding
the object.  The small fluctuations in the atmospheric pressure are what the ear's internal mechanism
detects and in turn becomes the "music to some and noise to others".  

The small fluctuation in the atmospheric pressure (sound pressure) is the physical property measured
with a sound pressure level meter.  Because the human ear can detect a variation in the atmospheric
pressure over such a large range of magnitudes, sound pressure is expressed on a logarithmic scale
in units called decibels (dB).  Sound pressure level is easily measured but the subjective evaluation
of the level of sound pressure by people (how people judge a sound) has been much more difficult
to quantify. 

Human response to sound is a function of the magnitude of a sound, the frequency spectrum of the
sound (the pitch of the sound), the duration of the sound and the time when it occurs.  It is difficult
to describe a sound with a single number because of all these parameters that influence human
response.  However, over the last 20 to 25 years, there have been a significant number of studies
conducted to learn more about ways to quantify sound so that there is good correlation with the
human response.  

Studies have shown that people are more sensitive to higher frequency sound (such as made by an
air release valve) than lower frequency sound (such as made by a diesel engine).  To address this
preferential response to frequency, the A-weighted network was developed for sound recording
instrumentation.  The A-weighting network of an instrument adjusts the recorded  sound pressure
level in each frequency band much in the manner that the human ear responds to sound.  Thus the A-
weighted sound level (read as "dBA") becomes a single number that defines the level of a sound with
some indication as to the human response to that sound.

The A-weighted sound level alone is not sufficient to describe the noise environment at any given
location because environmental sound levels tend to constantly change with time.  Therefore, an
environmental noise descriptor needs to address the length of time sound is present as well as the
level of the sound.  One environmental noise descriptor used widely throughout the United States is
the "Statistical Sound Level".  The statistical sound level is generally given in terms of the level
exceeded a percentage of time during a specified time period" and read "L ".  For example, the Lxx 50

would be that level exceeded 50% of the time during a specified time period.  Usually, the specified
time period is one hour in most regulations and standards.

Subjectively, an increase in sound level of 1 dBA would be judged “insignificant”, an increase of 3
dBA would be “barely perceptible” by most people, and an increase of 10 dBA would generally be
judged as “twice as loud”.

7.0  IMPACT CRITERIA

Noise impact assessments were made in this study using the Washington State maximum noise level
regulation in the Washington Administrative Code (WAC 173-60-040, see Appendix), the Clark
County SEPA policy (found in Chapter 20.50.025(3)(g) of the Clark County Code) and a subjective
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criteria developed through the use of people’s perceptions of noise and the general guidelines about
noise perception established by the U.S. Environmental Protection Agency.

The WAC 173-60-040 states that an industrial site may not radiate sound beyond the property line
of a residential site that exceeds 60 dBA between the hours of 7:00 a.m. and 10:00 p.m. or 50 dBA
between the hours of 10:00 p.m. and 7:00 a.m. with the exceptions that the maximum levels may be
exceeded by no more than 5 dBA for fifteen minutes during any hour, by no more than 10 dBA for
5 minutes during any hour and by no more than 15 dBA for 1.5 minutes during any hour.  In assessing
noise impacts using the WAC noise regulation, an assessment of “serious” impact was given if the
noise radiating to a residential receiver was predicted to exceed the WAC limits.  An assessment of
“insignificant” was assigned if the noise was predicted to be below the WAC limits.

The Washington Code is somewhat confusing and difficult to use as a criteria when it is in the form
presented in the Code.  To help utilize the Washington Code as a criteria, Daly-Standlee &
Associates, Inc. translated the data presented in the Code into the hourly statistical sound levels
shown in Table 1.  The hourly statistical sound level descriptor is used as the noise descriptor of
choice in noise regulations in several other states as well as cities throughout the United States and
instrumentations have been made over the years that accommodate easy measurement of the
descriptor.

TABLE 1

Washington Administrative Code Noise Rules
Written in Hourly Statistical Level Format for Daybreak Mine Expansion

  7 a.m. to 10 p.m 10 p.m. to 7 a.m.
   L  = 60 dBA     L  = 50 dBA25 25

   L  = 65 dBA      L  = 55 dBA08 08

   L  = 70 dBA      L  = 60 dBA03 03

 L  = 75 dBA     L  = 65 dBAmax max

Where the L , L , and L  levels are those levels exceed 25%, 8% and 3% of the hour respectively.25 08 03

Chapter 20.50.025(3)(g) of the Clark County code states it is the policy of the county to require the
new sources of noise be limited to the maximum environmental noise levels of WAC 173-60.
However, the code goes on to state that, even when the noise generated by a source will be within
the limits of WAC 173-60, that increase may be considered significant if the source generates an
increase in the ambient noise levels of 5 dB or more.  Therefore, in this assessment, an impact of
“significant” was assigned to any noise levels predicted to be more than 5 dB above the ambient noise
at a receiver.   

For the subjective evaluation of noise impact, an impact classification of "insignificant" was assigned
to a condition where the future sound levels due to the project were 0 - 4 dBA higher than the
existing sound levels.  An impact classification of "significant" was assigned to conditions where the
future sound levels due to the project were 5 - 9 dBA above the existing sound levels.  Finally, an
impact classification of "serious" was assigned to conditions where the future sound levels due to the
project would be 10 dBA and more above the existing sound levels.  

If a “serious” impact was determined at a receiver through any of the three criteria, mitigation
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measures were concluded to be “required” to reduce noise impacts.  If a “significant” impact was
determined at a receiver through any of the three criteria, mitigation measures were concluded to be
“required, if feasible” to reduce noise impacts.  With an “insignificant” noise impact, it was concluded
that no mitigation measures were required to reduce noise impact.   

8.0  EXISTING NOISE ENVIRONMENT

Ambient sound levels were measured in 1991 at nine residential properties located near the proposed
mining expansion area, to determine a baseline of the acoustical environment before any changes
occurred at the site.  The measurement locations were chosen to represent the  noise-sensitive
properties in different directions of the expansion area having the greatest potential of receiving noise
impacts from the proposed expansion (see Figure 2).  

The 1991 data was used as a baseline of the ambient acoustical environment in the noise impact
analysis rather data measured during  more recent periods because the original noise data were found
to provide a more conservative assessment of noise impacts; thus, providing for more protection of
the environment at the residences.

8.1  Measurement Locations

The 9 specific ambient noise measurement locations were chosen because they appeared to be
representative of the noise sensitive properties around the expansion area that had the most potential
of receiving noise impacts.  The locations selected were (see Figure 2 for locations): 

1) the Shoemaker residence (location A) 
2) the Wiseman residence (location B) 
3) the Foster residence (location C) 
4) the Rose residence (location D) 
5) the Gelfand residence (location E) 
6) the Dorcheus residence (location F) 
7) the Bleth residence (location G)
8) the Wellman residence (location H 
9) the dairy farm on Moore Rd. north of the Daybreak site (location I)  

8.2  Measurement Procedures

Community ambient sound levels were measured for one hour periods during the time periods of 6
a.m. to 8 a.m., 10 a.m. to Noon and 1 p.m. to 3 p.m. on August 12, 1991 and August 22, 1991.
These time periods were chosen to provide sound data that would be representative of the ambient
noise levels during morning, midday and afternoon hours of operation.  During the measurement
periods, significant noise sources influencing the acoustical environment at the residences were
identified, including operation of the gravel plant and loading and hauling of material offsite. 

The community ambient sound level measurements were made with a Larson-Davis Labs model LD-
700, Type 2 Integrating Sound Level Meters programmed to take sound samples 32 times per second
and determine and store hourly statistical information about the levels.  The statistical data calculated
by the meters corresponded to the Washington noise code, i.e., hourly L , L , L  and L .  Inmax 03 08 25
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Measurement Location L L L L Lmax 03 08 25 eq

A 62 53 52 50 531 1 1 1

B 64 51 48 46 491

C 77 70 64 50 612 2 2

D 77 66 62 55 582 2 2

E 63 51 49 47 481

F 67 58 53 49 55
G 66 54 52 49 49
H 67 55 53 51 511

I 75 55 49 47 50

Note: 1) Influenced by Daybreak operations.
2) Influenced by passing dump trucks to and from the Daybreak operation.

Table 2
Average of Hourly Ambient Statistical Sound Levels (dBA)

From 8/12/91 through 8/22/91

addition to the statistical data, the meters determined the hourly L  sound level which is that soundeq

level, which if present continuously for the hour, would have the same average energy as would be
found for the constantly changing sound levels.

At the end of the measurement day, the data in the Larson-Davis instruments was transferred to a
computer for further analysis.  The print outs from the meters are presented in the appendix.

8.3  Measurement Results

Table 2 presents the average hourly statistical sound levels measured during the measurement period
at each measurement position.  These average sound levels are used in the impact assessment as the
baseline sound levels at the residential properties.  The complete results of the measurements are
presented in the appendix of this report.  Unless otherwise noted, the ambient sound levels presented
were a result of noise generated by crickets, birds, planes, wind blowing through trees, farm
machinery and roadway traffic not associated with the mining site.

9.0  PREDICTED NOISE LEVELS

9.1  Noise Prediction Methodology

The sound sources expected at the Daybreak site were divided into three types of sources to more
accurately predict the acoustical conditions expected during the continued mining of the site.   The
three sound sources used in the prediction were 1) the crushing related equipment, 2) excavation
related equipment and 3) truck traffic.  Predictions were made of the amount of noise that would
reach 17 residences around the Daybreak mine site if expansion of the mining area was allowed.  The
effect of topography and vegetation were included in the predictions where applicable. 

The results of the predictions for the three source types were combined into a final, overall sound
level at each receiver.  The following sections will discuss the methods and assumptions used to
predict future levels and present the predicted future sound levels.
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9.2  Prediction Models

A computer program was used to predict the noise levels that will radiate from the processing and
excavation equipment to residences around the new mining area.  The program was developed in-
house by Daly-Standlee & Associates, Inc. utilizing established acoustical sound propagation
equations presented in reference materials such as “Handbook of Acoustical Measurements and Noise
Control, Third Edition” by Cyril M. Harris (Mcgraw-Hill Inc., 1991).  The model developed to
calculate the future mining noise levels reaching a receiver includes the reduction of sound (sound
attenuation) due to distance, atmospheric conditions, trees and terrain.  

Reference sound level data for the various pieces of equipment was obtained from measurements
made at the existing crushing and screening operation and from manufacturers of equipment owned
by J.L. Storedahl & Sons, Inc.

The octave band sound pressure levels used in predicting the noise radiating from each of the major
noise sources expected at the proposed site are presented in Table 3.
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Table 3
Reference Sound Data Used in Predicting Mining Related Noise Levels1

Source Ref. Octave Band Center Frequency (hz) Sound Pressure Levels (dB)
Dist.
(ft) 63 125 250 500 1000 2000 4000 8000

Komatsu 50 71 76 68 70 69 66 61 53
WA 500 FEL

Komatsu 50 72 77 69 71 70 67 62 54
650 Excavator

On-Site 50 72 81 83 77 73 67 60 50
Haul Truck

Crushing & 50 82 87 85 86 85 84 83 83
Screening Plant

Note 1: These levels were used to predict the hourly L  noise level.  The hourly L  noise25 08

levels were predicted by adding 1 dB to the L  noise levels.  The hourly L  noise25 03

levels were predicted by adding 3 dB to the L  noise levels.25

A computer version of the Federal Highway Administration, Noise Prediction Model was used to
predict noise levels due to truck traffic associated with the project.  The average and maximum
number of daily truck trips were evaluated.  This model calculates the sound pressure level at a
receiver due to traffic flowing by the receiver at a constant speed.  The model accounts for
attenuations due to distance, barriers and vegetation.

9.3  Assumptions Included in the Analysis 

To predict the worst case conditions that might exist with the mining extension, it was assumed that
all the excavation and crushing equipment is operating continuously throughout each hour of the
work day.  All trucks are assumed to be traveling at 20 mph on site and 35 mph on county roads.  

The sound levels at the residences in the valley will be influenced by the vegetation on the mining
area.  During the growing season, fields of hay or grain is grown on the land in the mining area.
During the winter months, the ground is either plowed or a winter crop is planted.  The influence of
vegetation on the sound reaching the residences in the valley are considered valid only until the
excavation removes the vegetation and the fields are replaced by water.

The sound radiating to the residences on the rim of the valley will not be affected by the vegetation
in the valley and there will be only a minimal amount of effect by the vegetation on the valley walls.
During the initial visits to the area in August 1991, the vegetation on the north slopes of the valley
was noted to be mainly conifer trees while the vegetation on the south slope appeared to be mainly
deciduous trees. 

9.4  Prediction Results



Table 4 presents the predicted maximum Daybreak mine generated hourly L25 sound levels with no 
mitigation measures at the 17 prediction locations considered in this study. 

Table 4 
Predicted Loudest Hour L25 Sound Levels from Excavation & Crushing Operations 

at the Daybreak Mine Site with Approved Expansion of the Mining Area 
(levels in excess of the WAC limit are in bold) 

 
 

Excavation Noise (dBA) 
(by phase) 

 
Crushing plus Excavation Noise (dBA) 

(by phase) 
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 Noise 
 (dBA)  
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10.0 IMPACT ASSESSMENT 
 
The residences most likely to be impacted by the expansion of the mining area at the Daybreak mining 
site will be those residences located on the north rim of the valley overlooking the mining site, those 
residences located at the valley floor near the north and east boundaries of the expansion area and those 
residences located along Bennett Rd in the vicinity of the expansion area. The noise at residences south 
of the Lewis River (such as prediction locations 16 and 17 in Figure 2) will basically experience the 
same sound levels that were experienced prior to the mining expansion because they are so far from the 
proposed excavation area. Based on assessment using all three criteria, the noise reaching the 
residences south of the river will be “insignificant”. Therefore, no noise mitigation measures are 
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required to reduce the noise radiating from the expansion area to residences on the south side of the
Lewis River. 

At prediction location 1 (Foster Residence), the loudest hour L  noise level is expected to exceed the25

WAC noise criteria (60 dBA), the County SEPA criteria (55 dBA for this location) and the 10 dB
increase criteria (60 dBA for this location) during excavation operations in Phase 2A if mitigation
measures are not used to reduce the noise radiating from the excavation equipment.  Therefore, noise
impacts are expected to be “serious” at location 1 during mining activities in Phase 2A if noise
mitigation measures are not included in the mining plan. During all other phases, the noise reaching the
residence is expected to be below the noise levels already found at the residence so the noise impacts
are expected to be “insignificant” during those phases.  No noise mitigation will be required during
those phases.

At prediction location 2 (Rose Residence), the loudest hour L  noise level is expected to exceed the25

WAC noise criteria (60 dBA), the County SEPA criteria (60 dBA for this location) and the 10 dBA
change criteria (65 dBA for this location) during some excavation operations in Phase 1A, 1C. 2B and
2C if mitigation measures are not used to reduce the noise radiating from the excavation equipment.
Therefore, noise impacts would be considered “serious” at location 2 during mining activities in those
phases if noise mitigation measures are not included in the mining plan. During all other phases, the
noise reaching the residence is expected to be below that already found at the residence and therefore,
noise impacts are expected to be “insignificant” during those phases.  Consequently, no noise mitigation
will be required during those phases.

At prediction location 3 (Morris Residence), the loudest hour L  noise level is expected to remain25

below the WAC criteria limit and the 10 dB change limit at all times.  However, the loudest hour L25
noise level is expected to exceed the County SEPA criteria (53 dBA for this location) at some time
during excavation operations in Phase 2C and Phase 3 if mitigation measures are not used to reduce
the noise radiating from the excavation equipment.  Therefore, using the County SEPA criteria, the
noise impact at location 3 could be considered “significant” during some portion of the excavation
activities in Phase 2C and Phase 3.  However, because the change will be less than 10 dB, the change
in noise level is not considered “serious” during Phase 2C and Phase 3 activities.  The noise reaching
location 3 would be considered “insignificant” during activities in all other phases in the expansion area
and noise mitigation measures will not be needed to protect prediction location 3 during those phases.
Noise mitigation may be desirable during mining operations in portions of Phase 2C and 3.

At prediction locations 4 (Snider Residence) and 5 (Antes Residence), if mitigation measures are not
used ,the loudest hour L  noise level is expected to exceed the County SEPA criteria level (53 dBA25

for location 4 and 52 dBA for location 5) but not the WAC criteria nor the 10 dBA change criteria (58
dBA for location 4 and 57 dBA for location 5) during some of the excavation operations in Phase 3.
Therefore,  noise impacts at locations 4 and 5 are expected to be “significant” during portions of the
mining activities in Phase 3 but not “serious” because the levels will not exceed the WAC criteria nor
the 10 dB change criteria mining activities in all other phases.  During mining activities in all other
phases, the noise reaching the two residences will remain below all three criteria and the noise impacts
would be considered “insignificant” during those phases.   Mitigation measures may be desirable during
some parts of the Phase 3 mining, but during mining operations in all other phases, noise mitigation
measures are not needed.

At prediction locations 6 (Gelfand Residence) and 7(Dorcheus Residence), the loudest hour L  noise25
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level is expected to exceed the WAC noise criteria (60 dBA), the County SEPA criteria (52 dBA for
location 6 and 53 dBA for location 7) and the 10 dBA change criteria (57 dBA for location 6 and 58
dBA for location 7) at some time during excavation operations in the Phase 3 area if mitigation
measures are not used to reduce the noise radiating from the excavation equipment. Therefore, the
noise during that time would be expected to have a “serious” impact on the two residences if mitigation
was not considered.  During all other phases, the noise reaching the two residences will always be
below all three criteria and the impacts would be considered “insignificant” at the residences.
Therefore, mitigation measures are needed only during mining activities in Phase 3 to protect locations
6 and 7.

At prediction locations 8 (2  Dorcheus Residence) and 9 (3  Dorcheus Residence), the loudest hournd rd

L  noise level is expected to exceed the WAC noise criteria (60 dBA), the County SEPA criteria (5425

dBA for location 8 and 53 dBA for location 9) and the 10 dBA change criteria (59 dBA for location
8 and 58 dBA for location 9) at some time during excavation operations in both the Phase 3 area and
the Phase 4 area if mitigation measures are not used to reduce the noise radiating from the excavation
equipment.  Therefore, the noise during some part of Phase 3 and Phase 4 work would be expected to
have a “serious” impact on the two residences if mitigation is not considered and mitigation of the noise
during those phases is very important.  During Phase 5 the noise levels at the two residences will be
slightly above the County SEPA criteria levels so that the impact might be considered “significant” but
the levels would not be high enough to raise the impact assessment to “serious”.  Noise mitigation may
be desirable during mining operations in portions of Phase 5.  During phases 1, 2, 6 and 7, the noise
reaching the two residences will be below all three criteria and the impacts would be considered
“insignificant” and mitigation measures are not needed during those phases.  

The noise radiating from the Daybreak site to location 10 (Crawford Residence) would not exceed the
three criteria during mining activities in Phase 1, 2, 5, 6 and 7 and thus the impacts during those phases
would be considered “insignificant” and mitigation measures are not needed during that time.  During
mining activities in Phase 4, the noise reaching location 10 would, at times, exceed the WAC criteria
(60 dBA), the County SEPA criteria (54 dBA for this location) and the 10 dB change criteria (59 dBA
for this location).  At that time, the noise radiating from the mining operations to the location would
be considered “serious” and mitigation would be highly desirable.  During mining activities in Phase 3,
the noise radiating to location 10 would be only slightly above the County SEPA criteria without
mitigation but it would not exceed the other two criteria.  Therefore the noise reaching location 10
during Phase 3 would not be considered “serious” but noise mitigation may be desirable during mining
operations in portions of Phase 3.

At location 11 (Hanger Residence), the noise radiating from the mining site would be considered
“insignificant” during all phases except Phase 4 when the noise reaching the location could possible
exceed all three criteria (the WAC code limit of 60 dBA, the SEPA criteria of 54 dBA and the 10 dB
change limit of 59 dBA), if noise mitigation measures are not considered during that phase.  Therefore,
mitigation measures should be provided for location 11 during Phase 4 mining activities.  During all
other phases, mitigation of noise would not be necessary.

At location 12 (Woodside Residence), the noise radiating from the mining activities in the expansion
area will be “insignificant” during all phases except Phase 6 because during the mining in those phases,
the noise will always be less than all three criteria levels (60 dBA for the WAC limit, 52 dBA for the
County SEPA criteria and 57 dBA for the 10 dB increase criteria).  Thus during mining activities in
Phase 1, 2, 3, 4, 5 and 7, mitigation of noise from the mining area is not necessary.  During the mining
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in the Phase 6 area, there is the potential that at some time, the noise radiating to location 12 may be
more than 5 dB above the ambient but it will not be more than 8 dB above the ambient which means
it will not be a “serious” change.  Noise mitigation may be desirable during mining operations in
portions of Phase 6.

At locations 13 (Sass Residence), 14 (Anderson Residence), 15 (Bleth Residence), 16 (unknown
residence owner), and 17 (unknown residence owner) the noise radiating from the expansion site will
always be below all three criteria.  Therefore, there will be an “insignificant” change in noise at those
sites due to the expansion and mitigation is not needed.

11.0 MITIGATION MEASURES

According to the impact assessment results, mitigation measures “will be required” to reduce the
amount of excavation noise that will radiate from mining activities in Phase 1 to residences in the
vicinity of location 2, from mining activities in Phase 2 to residences in the vicinity of location 1 and
2, from mining activities in Phase 3 to residences in the vicinity of prediction locations 6, 7, 8, and 9,
and from mining activities in Phase 4 to residences in the vicinity of location 8, 9, 10 and 11.  Also,
according to the results, it may be “desirable” to consider providing mitigation measures during mining
activities in Phase 2 for residences in the vicinity of location 3 and location 6, during mining activities
in Phase 3 for residences in the vicinity of location 3, 4, 5 and 10, during mining activities in Phase 5
for residences 8 and 9 and during mining activities in Phase 6 for location 12. 

To reduce the noise levels radiating from the mining area to levels that would be considered to have
an “insignificant” impact on residences, berms or engineered barriers could be constructed at specific
locations around the mining area.  Figure 3 presents the locations for berms or engineered barriers and
Table 5 shows the height and length required for the berms or barriers.
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TABLE 5
Required Barrier Heights and Lengths 

to Achieve “Insignificant” Noise Impacts at All Residences

Dimensions Barrier#

1 2 3 4 5 6 7 8 9 10

Length (feet) 300 200 400 200 300 850 700 600 550 400

H
E
I
G
H
T

(ft)

left end (as seen 8 9 9 9 9 1 10 9 1 5
from residences)

100' from left end 11 9.5 9 8 9 2 11 9 2 5

200' from left end 11 9 5 8 9 4 12 7 4 5

300' from left end 11 NA 2 NA 9 4 10 3 7 4

400' from left end NA NA 2 NA NA 8 9 6 6 2

500' from left end NA NA NA NA NA 8 8 6 5 NA

600' from left end NA NA NA NA NA 8 8 5 NA NA

700' from left end NA NA NA NA NA 8 9 NA NA NA

800' from left end NA NA NA NA NA 8 NA NA NA NA

Barrier # 1 is required prior to excavation in Phase 1A.  Once excavation is complete in Phase 1A, the
barrier is no longer required.  Barrier #2 is required prior to excavation in Phase 1C.  After excavation
is complete in Phase 1C, the barrier is no longer required.  Barrier #3 and Barrier #6 is required after
the conveyor feed hopper has been installed in the Phase 3 area and prior to excavation in Phase 2A.
Once excavation is complete in Phase 2A, Barrier #3 is no longer required but Barrier # 6 needs to
remain until excavation is complete in the east half of Phase 3.  Barrier #4 is required prior to
excavation in Phase 2B.  Once excavation is complete in Phase 2B, the barrier is no longer required.
Barrier #5 is required prior to excavation in Phase #2C.  Once excavation is complete in Phase 2C, the
barrier is no longer required.  Barrier #7 is required prior to excavation in the western portion of Phase
3.  Barrier #7 should remain until excavation is complete in the Phase 3 area.  Barrier #8 is required
prior to excavation in Phase 4.  Barrier # 8 should be left until excavation is complete in the western
end of Phase 4 and Phase 5.  Barrier #9 is required prior to excavation in the northern portion of Phase
4.  Once the northern portion of Phase 4 has been excavated, the barrier can be removed.  Barrier #10
needs to be constructed prior to excavation in Phase 1D.  The barrier should be left until excavation
is complete in the western half of Phase 6.

12.0 CONCLUSIONS

Mining can occur in the proposed expansion area at Daybreak Gravel Mine with “insignificant” noise
impacts on residences around the area if berms or engineered barriers are placed at specific locations
shown in Figure 3 with the length and heights shown in Table 5.  Barrier # 1 is required prior to
excavation in Phase 1A.  Once excavation is complete in Phase 1A, the barrier is no longer required.
Barrier #2 is required prior to excavation in Phase 1C.  After excavation is complete in Phase 1C, the
barrier is no longer required.  Barrier #3 and Barrier #6 is required after the conveyor feed hopper has
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been installed in the Phase 3 area and prior to excavation in Phase 2A.  Once excavation is complete
in Phase 2A, Barrier #3 is no longer required but Barrier # 6 needs to remain until excavation is
complete in the east half of Phase 3.  Barrier #4 is required prior to excavation in Phase 2B.  Once
excavation is complete in Phase 2B, the barrier is no longer required.  Barrier #5 is required prior to
excavation in Phase #2C.  Once excavation is complete in Phase 2C, the barrier is no longer required.
Barrier #7 is required prior to excavation in the western portion of Phase 3.  Barrier #7 should remain
until excavation is complete in the Phase 3 area.  Barrier #8 is required prior to excavation in Phase 4.
Barrier # 8 should be left until excavation is complete in the western end of Phase 4 and Phase 5.
Barrier #9 is required prior to excavation in the northern portion of Phase 4.  Once the northern portion
of Phase 4 has been excavated, the barrier can be removed.  Barrier #10 needs to be constructed prior
to excavation in Phase 1D.  The barrier should be left until excavation is complete in the western half
of Phase 6.
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APPENDIX



       Washington State Noise Code, Chapter 173-60 WAC, Maximum Environmental Noise Levels,1

March 4, 1987
159916-1.rep 19

WAC 173-60-040  Maximum permissible environmental noise levels.  (1) No person shall cause1

or permit noise to intrude into the property of another person which noise exceeds the maximum
permissible noise levels set forth in this section.
(2)(a) The noise limitations established are as set forth in the following table after any applicable
adjustments provided for herein are applied.

EDNA of                             EDNA of
NOISE SOURCE                  RECEIVING PROPERTY
--------------------------------------------------------------------------
                        Class A     Class B     Class C
                        --------------------------------------------------

CLASS A                 55 dBA   57 dBA    60 dBA

CLASS B                 57          60          65

CLASS C                 60          65          70

--------------------------------------------------------------------------

(b) Between the hours of 10:00 p.m. and 7:00 a.m. the noise limitations of the foregoing table shall
be reduced by 10 dBA for receiving property within Class A EDNA's.
(c) At any hour of the day or night the applicable noise limitations in (a) and (b) above may be
exceeded for any receiving property by no more than:
(i) 5 dBA for a total of 15 minutes in any one-hour period; or
(ii) 10 dBA for a total of 5 minutes in any one-hour period; or
(iii) 15 dBA for a total of 1.5 minutes in any one-hour period.  [Order 74-32, Section 173-60-040,
filed 4/22/75, effective 9/1/75]
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Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 1A pit for Receiver 4 (Rose Residenc

with no reduction of FEL noise and assuming excavator is in the east side
of pit 1A- Saved in file 159916-pit1AFEL-1.env

Number of sources: 2� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�
Terex 90 Wheel Loader 44� 73.9� 80.9� 69� 79� 72� 67� 70� 67� 59� 52�

Receiver 1: Receiver 4 - Rose Residence
Total noise level with barrier(s): 61.5�dBA 70.2�dB
Total noise level without barrier(s): 70.3�dBA 76.6�dB
Noise reduction provided by barrier(s):8.9� dBA 6.4� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 60.9� 69.3� 62� 67� 58� 59� 56� 51� 42� 31�

w/out barrier 69.5� 75.5� 67� 72� 64� 66� 65� 62� 56� 48�
Terex 90 Wheel Loaderw/ barrier 52.6� 63.2� 52� 62� 54� 47� 48� 42� 30� 20�

w/out barrier 62.6� 69.9� 58� 68� 61� 56� 59� 56� 46� 39�

_________ __ __ __Receiver X Y Z
Receiver 4 - Rose Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 150� 0� 10� 140� 0� 12� 0�
Terex 90 Wheel Loader 155� 0� 10� 140� 0� 13� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 1A pit for Receiver 4 (Rose Residenc

with no reduction of FEL noise and assuming excavator is in the south central
of pit 1A- Saved in file 159916-pit1AFEL-4.env

Number of sources: 2� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�
Terex 90 Wheel Loader 44� 73.9� 80.9� 69� 79� 72� 67� 70� 67� 59� 52�

Receiver 1: Receiver 4 - Rose Residence
Total noise level with barrier(s): 60.8�dBA 68.5�dB
Total noise level without barrier(s): 67.8�dBA 74.1�dB
Noise reduction provided by barrier(s):7.0� dBA 5.7� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 60.2� 67.5� 60� 65� 56� 58� 56� 51� 43� 32�

w/out barrier 66.9� 73.0� 65� 70� 62� 64� 63� 59� 53� 45�
Terex 90 Wheel Loaderw/ barrier 51.9� 61.6� 51� 60� 53� 47� 48� 42� 30� 20�

w/out barrier 60.4� 67.7� 56� 66� 59� 54� 57� 53� 44� 37�

_________ __ __ __Receiver X Y Z
Receiver 4 - Rose Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 200� 0� 10� 180� 0� 11� 0�
Terex 90 Wheel Loader 200� 0� 10� 180� 0� 12� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 2A pit for Residence 3 (Wolle Reside

with no reduction of FEL noise and assuming the FEL is 12 ft below grade in SE corner
of pit 2A- Saved in file 159916-pit2AFEL-1.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 3 - Wolle Residence
Total noise level with barrier(s): 55.3�dBA 67.2�dB
Total noise level without barrier(s): 72.3�dBA 78.2�dB
Noise reduction provided by barrier(s):17.0�dBA 11.0�dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 55.3� 67.2� 62� 65� 54� 53� 49� 43� 35� 27�

w/out barrier 72.3� 78.2� 70� 75� 67� 69� 68� 65� 59� 51�

_________ __ __ __Receiver X Y Z
Residence 3 - Wolle Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 110� 0� -2� 90� 0� 8� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 2A pit for Residence 3 (Wolle Reside

with no reduction of FEL noise and assuming FEL is at grade in the nw corner
of pit 2A- Saved in file 159916-pit2AFEL-2.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 3 - Wolle Residence
Total noise level with barrier(s): 55.8�dBA 62.7�dB
Total noise level without barrier(s): 57.5�dBA 64.6�dB
Noise reduction provided by barrier(s):1.6� dBA 1.8� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/out barrier 54.8� 61.5� 54� 59� 51� 52� 51� 47� 36� 27�

_________ __ __ __Receiver X Y Z
Residence 3 - Wolle Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 730� 0� 10� 0� 0� 0� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 2A pit for Residence 3 (Wolle Reside

with no reduction of FEL noise and assuming the FEL is 12 ft below grade in NE area of 
of pit 2A- Saved in file 159916-pit2AFEL-3.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 3 - Wolle Residence
Total noise level with barrier(s): 53.4�dBA 59.9�dB
Total noise level without barrier(s): 58.5�dBA 64.9�dB
Noise reduction provided by barrier(s):5.1� dBA 5.0� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 53.4� 59.9� 52� 57� 49� 51� 49� 45� 37� 28�

w/out barrier 58.5� 64.9� 57� 62� 54� 56� 54� 51� 42� 33�

_________ __ __ __Receiver X Y Z
Residence 3 - Wolle Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 500� 0� -2� 275� 0� 2� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 2A pit for Residence 3 (Wolle Reside

with no reduction of FEL noise and assuming the FEL is 12 ft below grade in SE area  
of pit 2A- Saved in file 159916-pit2AFEL-4.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 3 - Wolle Residence
Total noise level with barrier(s): 54.8�dBA 63.6�dB
Total noise level without barrier(s): 63.9�dBA 70.0�dB
Noise reduction provided by barrier(s):9.0� dBA 6.4� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.8� 63.6� 57� 61� 52� 53� 50� 44� 35� 23�

w/out barrier 63.9� 70.0� 62� 67� 59� 61� 60� 56� 49� 41�

_________ __ __ __Receiver X Y Z
Residence 3 - Wolle Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 280� 0� -2� 140� 0� 7� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 5B (Snider Reside

with no reduction of FEL noise and assuming the FEL is at grade near the hopper 
of pit 3- Saved in file 159916-pit3FEL-1.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 5B - Snider Residence
Total noise level with barrier(s): 52.6�dBA 59.1�dB
Total noise level without barrier(s): 57.6�dBA 64.1�dB
Noise reduction provided by barrier(s):5.0� dBA 5.0� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 52.6� 59.1� 51� 56� 48� 50� 49� 45� 36� 27�

w/out barrier 57.6� 64.1� 56� 61� 53� 55� 54� 50� 41� 32�

_________ __ __ __Receiver X Y Z
Residence 5B - Snider Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 550� 0� 10� 300� 0� 8� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 5 (Antes Residenc

with no reduction of FEL noise and assuming the FEL is at grade near the hopper 
of pit 3- Saved in file 159916-pit3FEL-2.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 5 - Antes Residence
Total noise level with barrier(s): 54.3�dBA 60.8�dB
Total noise level without barrier(s): 59.5�dBA 65.9�dB
Noise reduction provided by barrier(s):5.2� dBA 5.0� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.3� 60.8� 53� 58� 50� 52� 50� 46� 38� 29�

w/out barrier 59.5� 65.9� 58� 63� 55� 57� 55� 52� 43� 35�

_________ __ __ __Receiver X Y Z
Residence 5 - Antes Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 450� 0� 10� 180� 0� 8� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 5 (Antes Residenc

with no reduction of FEL noise and assuming the FEL is 12' below grade in NE corner 
of pit 3- Saved in file 159916-pit3FEL-3.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 5B - Snider Residence
Total noise level with barrier(s): 52.2�dBA 62.2�dB
Total noise level without barrier(s): 63.2�dBA 69.4�dB
Noise reduction provided by barrier(s):11.0�dBA 7.3� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 52.2� 62.2� 56� 60� 51� 51� 47� 41� 31� 19�

w/out barrier 63.2� 69.4� 61� 66� 58� 60� 59� 56� 48� 40�

_________ __ __ __Receiver X Y Z
Residence 5B - Snider Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 300� 0� -2� 200� 0� 8� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 5B (Snider Reside

with no reduction of FEL noise and assuming the FEL is 12' below grade in SE corner 
of pit 3- Saved in file 159916-pit3FEL-4.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 5B - Snider Residence
Total noise level with barrier(s): 52.2�dBA 59.8�dB
Total noise level without barrier(s): 58.9�dBA 65.3�dB
Noise reduction provided by barrier(s):6.6� dBA 5.5� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 52.2� 59.8� 52� 57� 49� 50� 48� 43� 33� 21�

w/out barrier 58.9� 65.3� 57� 62� 54� 56� 55� 51� 43� 34�

_________ __ __ __Receiver X Y Z
Residence 5B - Snider Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 480� 0� -2� 320� 0� 4� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 5C (Morris Reside

with no reduction of FEL noise and assuming the FEL is 12' below grade in SE corner 
of pit 3- Saved in file 159916-pit3FEL-5.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 5B - Snider Residence
Total noise level with barrier(s): 51.7�dBA 58.8�dB
Total noise level without barrier(s): 57.6�dBA 64.1�dB
Noise reduction provided by barrier(s):5.8� dBA 5.3� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 51.7� 58.8� 51� 56� 48� 49� 48� 43� 33� 22�

w/out barrier 57.6� 64.1� 56� 61� 53� 55� 54� 50� 41� 32�

_________ __ __ __Receiver X Y Z
Residence 5B - Snider Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 550� 0� -2� 470� 0� 1� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 7 (Gelfand Reside

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NE corner of pit 3- Saved in file 159916-pit3FEL-6.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 7 - Gelfand Residence
Total noise level with barrier(s): 52.9�dBA 64.8�dB
Total noise level without barrier(s): 69.5�dBA 75.5�dB
Noise reduction provided by barrier(s):16.6�dBA 10.7�dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 52.9� 64.8� 59� 63� 52� 51� 47� 41� 32� 24�

w/out barrier 69.5� 75.5� 67� 72� 64� 66� 65� 62� 56� 48�

_________ __ __ __Receiver X Y Z
Residence 7 - Gelfand Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 150� 0� -2� 100� 0� 12� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 7 (Gelfand Reside

to meet 10 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NE corner of pit 3- Saved in file 159916-pit3FEL-7.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 7 - Gelfand Residence
Total noise level with barrier(s): 57.1�dBA 67.5�dB
Total noise level without barrier(s): 69.5�dBA 75.5�dB
Noise reduction provided by barrier(s):12.4�dBA 8.0� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 57.1� 67.5� 61� 65� 56� 55� 52� 46� 36� 25�

w/out barrier 69.5� 75.5� 67� 72� 64� 66� 65� 62� 56� 48�

_________ __ __ __Receiver X Y Z
Residence 7 - Gelfand Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 150� 0� -2� 100� 0� 7� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 8B (Dorcheus Res

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL i
is 12' below grade in NW corner of pit 3- Saved in file 159916-pit3FEL-8.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 8B - Dorcheus Residence
Total noise level with barrier(s): 54.4�dBA 65.9�dB
Total noise level without barrier(s): 69.5�dBA 75.5�dB
Noise reduction provided by barrier(s):15.1�dBA 9.7� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.4� 65.9� 60� 64� 53� 53� 49� 42� 33� 24�

w/out barrier 69.5� 75.5� 67� 72� 64� 66� 65� 62� 56� 48�

_________ __ __ __Receiver X Y Z
Residence 8B - Dorcheus Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 150� 0� -2� 100� 0� 10� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 8 (Dorcheus Resid

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NW corner of pit 3- Saved in file 159916-pit3FEL-9.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 8 - Dorcheus Residence
Total noise level with barrier(s): 54.2�dBA 63.0�dB
Total noise level without barrier(s): 63.2�dBA 69.4�dB
Noise reduction provided by barrier(s):9.1� dBA 6.4� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.2� 63.0� 56� 61� 52� 53� 50� 44� 34� 22�

w/out barrier 63.2� 69.4� 61� 66� 58� 60� 59� 56� 48� 40�

_________ __ __ __Receiver X Y Z
Residence 8 - Dorcheus Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 300� 0� -2� 160� 0� 7� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 8 (Dorcheus Resid

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in SE corner of pit 4- Saved in file 159916-pit3FEL-10.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 8 - Dorcheus Residence
Total noise level with barrier(s): 54.3�dBA 64.9�dB
Total noise level without barrier(s): 66.9�dBA 73.0�dB
Noise reduction provided by barrier(s):12.6�dBA 8.1� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.3� 64.9� 59� 63� 53� 53� 49� 43� 33� 22�

w/out barrier 66.9� 73.0� 65� 70� 62� 64� 63� 59� 53� 45�

_________ __ __ __Receiver X Y Z
Residence 8 - Dorcheus Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 200� 0� -2� 120� 0� 9� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 8D (Crawford Re

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NE corner of pit 4- Saved in file 159916-pit3FEL-11.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 8D - Crawford Residence
Total noise level with barrier(s): 54.0�dBA 62.9�dB
Total noise level without barrier(s): 63.2�dBA 69.4�dB
Noise reduction provided by barrier(s):9.2� dBA 6.5� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 54.0� 62.9� 56� 61� 52� 52� 49� 43� 33� 22�

w/out barrier 63.2� 69.4� 61� 66� 58� 60� 59� 56� 48� 40�

_________ __ __ __Receiver X Y Z
Residence 8D - Crawford Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 300� 0� -2� 260� 0� 3� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 8D (Crawford Re

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NE corner of pit 4- Saved in file 159916-pit3FEL-12.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 8D - Crawford Residence
Total noise level with barrier(s): 53.6�dBA 62.8�dB
Total noise level without barrier(s): 63.2�dBA 69.4�dB
Noise reduction provided by barrier(s):9.6� dBA 6.7� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 53.6� 62.8� 56� 60� 52� 52� 49� 43� 33� 21�

w/out barrier 63.2� 69.4� 61� 66� 58� 60� 59� 56� 48� 40�

_________ __ __ __Receiver X Y Z
Residence 8D - Crawford Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 300� 0� -2� 210� 0� 6� 0�



Date: 7/27/00 Project Number: 159916
Project Name: Daybreak Mining Site - Amended Mining Plan Noise StudyEngineer: KGS
Comments: Prediction to determine barrier height required around Phase 3 pit for Residence 9 (Hanger Residen

to meet County 5 dB change rule with no reduction of FEL noise and assuming the FEL 
is 12' below grade in NE corner of pit 4- Saved in file 159916-pit3FEL-13.env

Number of sources: 1� Temperature: 50�
Number or receivers: 1� Humidity: 70�
Maximum reduction provided by barrier: 24�

Reference Levels
______ ______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source Ref Dist dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL 100� 73.3� 79.1� 71� 76� 68� 70� 69� 66� 61� 53�

Receiver 1: Residence 9 - Hanger Residence
Total noise level with barrier(s): 53.7�dBA 61.3�dB
Total noise level without barrier(s): 60.6�dBA 66.9�dB
Noise reduction provided by barrier(s):6.9� dBA 5.6� dB

Level with and without barrier
______ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___Source dBA dB 63 125 250 500 1k 2k 4k 8k
Komatsu WA 500 FEL w/ barrier 53.7� 61.3� 54� 59� 50� 52� 50� 44� 34� 23�

w/out barrier 60.6� 66.9� 59� 64� 56� 58� 57� 53� 45� 36�

_________ __ __ __Receiver X Y Z
Residence 9 - Hanger Residence 0� 0� 5�

Source Coordinates Barrier Coordinates Trees
___________ __ __ __ __ __ __ __Source Name X Y Z X Y Z ft
Komatsu WA 500 FEL 400� 0� -2� 220� 0� 5� 0�




